In 1975, Daentl et all described the femoral hypoplasia-unusual facies syndrome, claiming it to be a separate entity with a characteristic facial appearance: a short nose with a broad tip, a long philtrum, a thin upper lip, and upward slanting palpebral fissures. Other features of their four cases were micrognathia, with cleft palate in some, and club foot deformity. Diabetes was not present in the mothers or their relatives. The authors reproduced a published case previously considered to be a case of caudal regression on the basis of a history of diabetes in the mother. Pitt et a12 reported a further patient and summarised 16 reported cases. There has been a report by Lampert3 of an affected male whose daughter had a similar spectrum of anomalies, raising the possibility that this syndrome results occasionally from a single dominant gene. Lord and Beighton4 examined seven patients with bilateral femoral hypoplasia, but did not find significant alteration of facial features, and called into question the existence of this syndrome as a distinct entity. Recently, Johnson et a15 reported three children with typical features of the syndrome all born to diabetic mothers, drawing attention again to the importance of maternal diabetes mellitus.
The experience of The Hospital for Sick Children, Great Ormond Street, London, is presented, on the basis of which we discusg diagnostic criteria, pathogenesis, aetiology, and risks of recurrence.
Methods
A search was made, using the hospital records stored on computer by diagnostic code, for cases of femoral hypoplasia, dysplasia, or aplasia. As expected the majority were cases of isolated unilateral proximal femoral focal deficiency and were excluded. Among 156 records examined, 14 had bilateral femoral involvement. Two had grossly abnormal tibiae and were not included. In one of these the mother was diabetic. Twelve families were approached through their general practitioners and nine responded. During the course of the study four further children were referred for assessment and are included, making a total of 13 cases. They are presented under the following headings.
(1) Femoral hypoplasia-unusual facies syndrome.
(A) Fetal constraint: deformation (one case with bowing. There was a bifid first toe on the right and preaxial polydactyly of the left foot with bilateral talipes. X-rays showed bowing of the femora with dislocation of the hip joints and extensive hemivertebrae in the dorsolumbar spine. The ribs were deformed with irregular widening.
Case 4 (male) Case 4 was born on 22.9.75 at 36 weeks' gestation and weighed 3X24 kg. The mother had suffered a threatened miscarriage at 10 weeks with bleeding for 3 days. This settled on bed rest. No abnormality was recognised until 6 weeks when bilateral bowing of the femora was noted. He required bilateral orchidopexy and developed mild asthma, but was developmentally normal. His mother was 34 years old at his birth and his father was 30 years old. There were two other children who had normal limb development. During the previous pregnancy, the mother was found to be prediabetic and subsequently became insulin dependent. Control was good initially, but became difficult during the early stages ofthis third pregnancy, with a three-fold increase in insulin requirement. At 6 months' gestation she suffered an episode of diabetic coma.
The proband had bowing of both thighs with lateral dimpling (fig 4a) . X-ray showed proximal hypoplasia with sclerosis and lateral bowing of the upper shaft (fig 4b) . The pelvis, back, and heart were normal and his facial appearance (fig 4c) was unremarkable with palpebral fissures of normal site and size. However, his philtrum was relatively long at 1I8 cm compared to a nose length of 3 Femoral hypoplasia-unusual facies syndrome must remain a descriptive term as it would appear that cases with very similar clinical and radiological features may have differing causes. We report one child where severe intrauterine compression owing to oligohydramnios appeared to be the sole cause of the syndrome, though this is probably a rare explanation. Our finding of four cases associated with maternal diabetes, on the other hand, suggests that this is a frequent cause of the syndrome. This finding adds weight to the view that femoral hypoplasia-unusual facies syndrome is part of the spectrum of diabetic embryopathy or, to use the more recent terminology, maternal diabetes disruption. This would make the femoral hypoplasiaunusual facies syndrome and sacral agenesis differing manifestations of the caudal regression syndrome.9
The features of case 9 confirmed this relationship since this child had sacral agenesis and vertebral anomalies together with severe femoral and lower limb involvement, a small mandible, and a cleft uvula. The murmur of pulmonary stenosis and the episode of right heart failure in case 1 may have resulted from a degree of lung hypoplasia owing to the prolonged loss of liquor. None of the five children with the classical femoral hypoplasiaunusual facies syndrome had heart murmurs. Taking from published reports only those with a typical face, normal spine and sacrum, and bilateral femoral involvement there is also no case of heart malformation, whereas cardiac defects are common in association with sacral agenesis and those 'mixed' cases with spinal and femoral involvement. In the diabetic cases this may reflect a different timing of the insult.
The striking analogy between these clinical observations and experiments on chickens ig worthy of note. Landauer10' 11 in the 1940s showed that injection of insulin into the yolk sac could produce a syndrome of short upper beak with proximal limb defects, closely analogous to the femoral hypoplasia-unusual facies syndrome (fig 9) . If the injection was performed earlier, rumplessness was produced. This was characterised by absence of the sacrum, similar to that seen in the more classical caudal regression syndrome. Landauer postulated that the disturbance of glucose metabolism affected metabolic pathways common to proximal limb bud and facial development. The defect could, in addition, be more easily provoked in some strains than others. Chickens could be bred which were particularly sensitive to the insulin injection and in these supplementation of the diet with nicotinamide greatly reduced the frequency of malformation. It is plausible to suggest that, as in the chicken, disturbance of glucose pathways in early development may produce the features of this syndrome, but that some genetic predisposition is also essential.
In a review of the subject, Landauer12 repeated his belief that insulin had direct teratogenic effects in the chicken. In humans, however, the relationship between poor control and frequency of malformations suggests that instability of glucose homeostasis is more detrimental than the presence of exogenous insulin. Case mother had symptomatic diabetes mellitus during pregnancy, but was not diagnosed or treated until after delivery of the proband. The rarity of limb malformations in the offspring of diabetic mothers suggests that, as in the chicken, there is genetic variation in susceptibility. The protective effect of nicotinamide in chickens prone to malformation raises the intriguing question of whether similar supplements might be beneficial for diabetic women.
To establish a protective effect would require a study of such proportions, however, that effort would be better devoted to improving the provision of good antenatal care for women at risk. Though probably not completely analogous, the experiments in the developing chicken lend support to the belief that in pregnancies at risk from maternal diabetes, the involvement of the proximal femora and maxilla, rather than the sacrum and vertebral column, is determined by the later timing of an abnormal fluctuation in glucose homeostasis. The low prevalence of these skeletal anomalies among the offspring of diabetic mothers implies, in addition, genetic variation in susceptibility, as was seen in the chicken. The pattern of malformation suggests that the proximal lower limb buds and the first and second branchial arches share in common developmental pathways liable to disturbance. In cases attributed to deformation or disruption, the risk of recurrence will be substantial in cases of maternal uterine anomaly, such as bicornuate uterus, and with persistently bad diabetic control in a mother.
There were no familial instances in the 13 cases reported, but on the basis of Lampert's report3 it is likely that, in some cases at least, the condition is (a) '---6 7
autosomal dominant. 
